IRIS IDENTIFYING APPARATUS 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to an iris identifying 
apparatus which identifies an individual by extracting the 
image of an iris from the picked-up image of an eye of the 
individual . 

2. Description of the Related Art 

As an iris identifying apparatus which identifies an 
individual by extracting the image of an iris from the 
picked-up image of an eye of the individual, there is a so- 
called handheld type iris identifying apparatus which a 
target person to be picked up (hereinafter simply called 
"target' person") holds by a hand to pick up the image of an 
eye of that person. 

The handheld type iris identifying apparatus has an 
infrared-sensitive image pickup unit located at the back of a 
cold mirror which passes infrared rays and an infrared 
illumination laid around the cold mirror. 

There are a few guide lights over the cold mirror. The 
guide lights are on initially, and are all turned off when 
the image to be picked up comes into focus with the image 
pickup device inside the image pickup unit. 

The target person turns his eyes on the guide lights 
first, and adjusts the distance between an eye and the iris 
identifying apparatus in such a way that the guide lights are 



all turned off. When the guide lights are all turned off, 
the target person keeps, the iris identifying apparatus at the 
position. Then, the target person turns his eyes on the cold 
mirror and iris identifying apparatus picks up the image of 
the eye while viewing the image of the eye shown on the cold 
mirror. 

A target person holds the handheld type iris 
identifying apparatus and turns his eyes on the guide lights, 
then adjusts the distance between an eye and the iris 
identifying apparatus in such a way that the guide lights are 
all turned off, and directs the line of sight to the cold 
mirror to pick up the image of the eye after confirming that 
all the guide lights have been turned off. It is difficult 
for a user, particularly, a novice to stably hold the 
position of the image pickup unit during image pickup. 
SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide an iris identifying apparatus which is easy to 
handle for, particularly, a beginner. 

To achieve the object, an iris identifying apparatus of 
the invention comprises a view window into which a target 
person to be picked up looks; an infrared illumination having 
a peak wavelength in a range of infrared rays; an image 
pickup device which has a sensitivity in the range of 
infrared rays and picks up the image of the eye of the target 
person through the view window; a guide light which has a 
peak wavelength in a range of visible rays and guides a line 



of sight of the target person through the view window; and 
optical-axis aligning means for aligning the line of sight 
the target person viewing the guide light with a 
photographing optical axis of the image pickup device. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of an iris identifying 
apparatus according to a first embodiment of the invention; 

Fig. 2 is a front view of an image pickup unit; 

Fig . 3 is an explanatory diagram showing a flickering 
pattern of guide lights; 

Fig. 4 is an explanatory diagram showing a light-ON 
pattern of guide lights; 

Fig. 5 is an explanatory diagram showing a light-OFF 
pattern of guide lights; 

Fig. 6 is a flowchart illustrating the operation of an 
iris identifying apparatus shown in Fig. 1; 

Fig. 7 is a block diagram of an image pickup unit 
according to a second embodiment of the invention; 

Fig. 8 shows a guide frame and guide lights which are 
seen through a view window; 

Fig. 9 is an explanatory diagram showing the 
relationship among an image pickup field, the guide lights 
and the guide frame; 

Fig. 10 is a front view of an image pickup unit 
according to a third embodiment of the invention; 

Fig. 11 is a front view of the image pickup unit shown 
in Fig. 10; 
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Fig. 12 is an explanatory diagram for explaining glass 
reflection at the position of infrared illumination; and 

Fig. 13 is a block diagram of an image pickup unit 
according to a fourth embodiment of the invention. 
5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments' of the present invention will be 
described below with reference to the accompanying drawings. 
Like or same reference symbols are given to those elements 
common to the individual drawings . 

_ 10 First Embodiment 

O 

%3 Fig. 1 is a block diagram of an iris identifying 

%Q 

jU apparatus 1 according to the first embodiment of the 

ru 

invention, Fig. 2 is a front view of an image pickup unit, 

CO 

|fl Fig. 3 is an explanatory diagram showing the flickering of 

^15 guide lights, Fig. 4 is an explanatory diagram showing the 
psI light-ON state of guide lights, and Fig, 5 is an explanatory 

diagram showing the light-OFF state of guide lights. The 
^ iris identifying apparatus 1, which is of a handheld type, 
comprises an image pickup unit 2 and an identifying unit 3. 
20 A target person who undergoes image sensing holds the image 
pickup unit 2 by one hand and looks into it in one eye. 

The image pickup unit 2 has a view window 5 formed in 
one end face of a case 6, which houses an infrared 
illumination 7, a hot mirror 8, a lens 9, an image pickup 
25 device 10 and guide lights 11 and has an operation switch 12 
provided on the top surface. The view window 5 has a size 
(about <|> 30 mm) large enough for one eye 4 of the target 
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person to look into. 

The infrared illumination 7 is an LED (Light-Emitting 
Diode) having a peak wavelength in the range of infrared rays. 
The infrared illumination 7 is placed in such a manner that 
5 an optical axis 14 (hereinafter referred to as "photographing 
optical axis 14") when the eye 4 of the target person is 
photographed by the lens 9 and the image pickup device 10 
having a sensitivity in the range of infrared rays, such as 
CCD (Charge Coupled Device) , crosses the optical axis of the 

x _ 10 LED at the optimal image pickup distance (that the brightest 

t3 

M3 ~ illumination is given when the eye of the target person lies 

%y 

in the optimal image pickup distance) . 

fU 

The lens 9 is arranged in such a way as to provide the 

f o 

m optimal image pickup distance when the image pickup distance 
£315 between the eye 4 of the target person and the image pickup 
n\ device 10 is, for example, about 150 mm. 

2™ The hot mirror 8, which serves as optical-axis aligning 

means, reflects infrared rays and passes visible rays. The 
hot mirror 8 is disposed in such a way that the line of sight, 
20 15, of the target person seeing the guide lights 11 coincides 
with the photographing optical axis 14. 

The guide lights 11 are LEDs having a peak wavelength 
in the range of visible rays. The guide lights 11 are 
located at such a position that the guide lights 11 are seen 
25 near the center of the view window 5 as shown in Fig. 2 when 
the target person looks into the apparatus through the view 
window 5. The guide lights 11 are turned on when an image to 
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be picked up (hereinafter referred to as "target image") is 
in focus with the image pickup device 10. 

The guide lights 11 flicker as shown in Fig. 3 when the 
target image is not in focus, are turned on as shown in Fig. 
5 4 when the target image is in focus, and are turned off as 
shown in Fig. 5 when the image pickup is finished. 

The identifying unit 3 has a central processing unit 16 
(hereinafter referred to as "CPU 16"), memory 17 and 
input/output port 18. The CPU 16 is connected to the 
10 infrared illumination 7 and the guide lights 11 via the 
input/output port 18 by control cables 19 and 20, 
respectively. The CPU 16 is connected to the image pickup 
«5 device 10 via the input/output port 18 by a video cable 21. 
CP The CPU 16 is connected to the switch 12 via the 

Q15 input/output port 18 by a line 22. 

jry The CPU 16 receives the image of the eye 4 of the 

™ target person picked up by the image pickup device 10 and 

computes an image-pickup focus value. The focus value is 0 
when no image pickup is taking place and is 100 when the 
20 target image is in focus, i.e., when the image pickup 

distance between the eye 4 of the target person and the image 
pickup device 10 is the optimal image pickup distance (150 
mm) . 

The focus value is acquired by computing contrast 
25 values between each pixel in a specific area of electric 

image data converted by the image pickup device 10 and its 
adjoining pixels around the former pixel based on the 
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luminous signals of the individual pixels extracted by an 
image processing section. That is, the focus value is 
acquired based on the fact that the closer to the optimal 
image pickup distance the image pickup distance between the 
eye 4 of the target person and the image pickup device 10 
approaches, the greater the contrast value becomes. 

The CPU 16 turns on the guide lights 11 when the focus 
value is equal to or greater than a predetermined threshold 
value (e.g., the focus value that is obtained when the image 
pickup distance lies between 140 mm and 160 mm) and flickers 
the guide lights 11 when the focus value is smaller than the 
threshold value. Therefore, the CPU 16 flickers on the guide 
lights 11 to guide the line of sight of the target person to 
the guide lights 11 when the target person looks into the 
view window 5, and turns on the guide lights 11 when the 
picked up image of the eye 4 enters the image pickup distance 
with respect to the image pickup device 10, thereby notifying 
the target person of that event. 

The operation of the iris identifying apparatus will 
now be described. Fig. 6 is a flowchart illustrating the 
operation of the iris identifying apparatus shown in Fig. 1. 
At the time of holding the image pickup unit 2 by a hand and 
manipulating an iris image, the target person presses the 
switch 12 and looks into the view window 5 with a 
predetermined one eye 4 . 

In step SI, the CPU 16 checks if the switch 12 has been 
depressed. When the switch 12 has been depressed, the CPU 
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proceeds to step S2. In step S2, the CPU 16 turns on the 
infrared illumination 7 and flickers the guide lights 11 at 
the same time . 

The infrared rays are reflected at the eye 4 of the 
target person, are reflected again at the hot mirror 8 and 
enter the image pickup device 10. The visible rays from the 
guide lights 11 pass the hot mirror 8 and travel toward the 
eye of the target person . 

In step S3, the CPU 16 receives the image of the eye 4 
of the target person picked up by the image pickup device 10 
and computes the image-pickup focus value. 

In step S4, the CPU 16 checks if the focus value is 
equal to or greater than the predetermined threshold value. 
The CPU 1 6 goes to step S5 when the focus value is equal to 
or greater than the predetermined threshold value, but 
returns to step S3 otherwise. 

In step S5, the CPU 16 turns on the guide lights 11. 
The light -ON action of the guide lights 1 1 notifies the 
target person of the image of the eye having entered the 
image pickup distance so that the target person fixes the 
position of the image pickup unit 2 . 

The CPU 16 extracts the image of an iris 4a from the 
picked-up image of the eye 4 in step S6, and performs 
registration or collation process according to the switch 12 
in step S7 . At this time, the CPU 16 turns off the guide 
lights 11, notifying the target person of the end of the 
image pickup process. 
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According to the first embodiment, the target person 
has only to look into the view window and adjust the distance 
between the eye and the image pickup device after seeing the 
flickering of the guide lights 11 until the guide lights 11 
5 are turned on. The embodiment can therefore provide an iris 
identifying apparatus which is easy to operate for any person 
who undergoes image sensing, particularly, a beginner. 

Second Embodiment 

Fig. 7 is a block diagram of an image pickup unit 
10 according to the second embodiment of the invention, and Fig. 

O 

■*3 ' 8 shows a guide frame and guide lights which are seen through 
M; the view window of the image pickup unit. 

it ==? 

*P The iris identifying apparatus of the second embodiment 

m 

CP differs significantly from the iris identifying apparatus of 
Q15 the first embodiment in that an image pickup unit 30, has a 

H, £ 

|=y guide frame body 31, located between the guide lights 11 and 
J=i the hot mirror 8, which has a guide frame 31a and guides the 
center position of the eye 4 of a target person to the center 
of the image pickup field. 
20 The diameter of the iris 4a is about 11 mm on average, 

so that when the image pickup device whose picked-up image 
has a resolution of about 640 pixels x 480 pixels is used, 
the image pickup' field becomes 32 mm x 24 mm. 

Further, the iris identifying apparatus has a 
25 capability of detecting the center position of the iris 4a 
(when the entire image of the iris 4a is not in the image 
pickup field, the iris 4a is not identified) . Because of 
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that capability, the center position of the iris 4a should 
actually be guided within the range of 12 mm x 9 mm with 
respect to the center of the image pickup field. 

Fig. 9 is an explanatory diagram showing the 
5 relationship among the image pickup field, the guide lights 
and the guide frame. The size of the guide frame 31a is 
determined as follows. The horizontal size X and vertical 
size Y of the guide frame 31a are given by: 

X = Z x M/L (1) 
10 Y = B x M/L (2) 

o 

%y where with the eye 4 of the target person being positioned at 
H the position on the photographing optical axis 14 (passing 

ay 

the center of the image pickup field) where the best iris 

co- 
co image can be picked up, L and M are respectively the distance 

pi5 between the eye 4 of the target person and the guide lights 

fll 11 and the distance between the eye 4 and the guide frame 31a 

i~ and, as shown in Fig. 8, A and B are respectively the 

vertical size and horizontal size of the guide lights 11. 

In this situation, the target person sees the guide 

20 frame 31a and the guide lights 11 as shown in Fig. 8 through 

the view window 5. Note that the view window 5 should be set 

apart from the eye 4 of the target person by 30 to 40 mm. 

If the distance (L - M) between the guide lights 11 and 

the guide frame 31a is too large, the guide frame 31a would 

25 look blurred when the eye is in- focus with the guide lights 

11. If this distance is too short, it is equivalent to the 

situation where the guide frame 31a is not provided and the 
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guiding precision becomes lower. In this respect, the guide 
frame 31a is placed at the position that is apart from the 
guide lights 11 by a certain distance and does not blur the 
guide frame 31a. 
5 As the target person is previously notified of the 

entire guide lights 11 completely fitted in the guide frame 
31a as shown in Fig. 8, the eye 4 of the target person can be 
guided into the image pickup field of the image pickup device 
10.. 

^ 10 Because the operation of the iris identifying apparatus 

O 

W is the same as the operation of the first embodiment, its 

'<•':' 

}»* description will not be repeated. 

as 

According to the second embodiment, the provision of 

CO 

£jT§ the guide frame body between the hot mirror and the guide 

Q15 lights can allows a target person himself or herself to guide 
fu one eye of the target person to the position where the best 

iris image can be picked up. 
*~ The iris identifying apparatus is designed in such a 

way that when the distance between the view window and the 
20 eye of the target person is 30 to 40 mm, the target person 

sees that the entire guide lights completely lie in the guide 
frame and the best iris image can be picked up. This limits 
the required operation on the target person side to one 
directional operation of positioning the eye closer to the 
25 image pickup unit, thus resulting in an improved operability. 
Third Embodiment 

Fig. 10 is a front view of an image pickup unit 
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according to the third embodiment of the invention and Fig. 
11 is a front view of the image pickup unit shown in Fig. 10. 
The iris identifying apparatus of the third embodiment 
differs from the iris identifying apparatus of the second 
5 embodiment in the structure of an image pickup unit 40. 

The image pickup unit 40 has infrared illuminations 7 
and 7 arranged on the respective sides of the view window 5 
at a distance S of about 40 mm between the two so that the 
infrared rays reflected at one of glasses 41 a target person 
p. 10 is wearing are directed out of the image pickup field. 
% Fig. 12 is an explanatory diagram for explaining glass 

^ reflection at the position of infrared illumination. In Fig. 

*P 12, a distance A indicates the case where infrared 

CO. 

Cm illuminations 7a and 7a are arranged at the respective sides 

O 15 of the view window 5 at the distance S of about 4 0 mm set 

jfy between both illuminations (i.e., where the infrared 

CP 

p illuminations are set closer to the eye of the target person) 

' T and a distance B indicates the case where infrared 

illuminations 7b and 7b are arranged in the image pickup unit 
20 40 at the distance S of about 40* mm set between both 

illuminations, (i.e., where the infrared illuminations are set 
away from the eye of the target person) . Broken lines 42 
indicate the image pickup field. 

When the infrared illuminations are arranged closer to 
25 the eye of the target person, the infrared rays reflected at 
the glass 41 are unlikely to travel toward the image pickup 
field and hide the iris image. When the infrared 
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illuminations are arranged away from the eye of the target 
person, however, the infrared rays reflected at the glass 41 
are likely to travel toward the image pickup field and the 
reflected light and screen the iris image. 

Because the operation of the iris identifying apparatus 
is the same as the operation of the second embodiment, its 
description will be omitted. 

According to the third embodiment, as the infrared 
illuminations are arranged at the respective sides of the 
view window and close to an eye of a target person at a 
distance of about 40 mm set between both illuminations, the 
infrared rays reflected at one of the glasses on the target 
person are unlikely to travel toward the image pickup field 
and hide the iris image, so that a good iris image can be 
acquired . 

•Fourth Embodiment 

Fig. 13 is a block diagram of an image pickup unit 
according to the. fourth embodiment of the invention. The 
iris identifying apparatus of the fourth embodiment differs 
significantly from the iris identifying apparatus of the 
third embodiment in that the guide lights 11. are' provided 
above the view window 5, mirrors 51a and 51b are arranged 
between the hot mirror 8 and the guide lights 11 and the 
distance between the hot mirror 8 and the guide lights 11 is 
increased considerably so that the visible rays from the 
guide lights 11 are reflected at the mirrors 51a and 51b and 
reach the eye of a target person through the hot mirror 8. 
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According to the fourth embodiment, the significant 
increase in the distance between the view window and the 
guide lights makes the apparent distance longer so that even 
a farsighted person can clearly see the guide lights. 
5 Further, as the apparent distance is made longer by the 

combination of reflections of the mirrors, the image pickup 
unit can be made compact. 

Although a hot mirror is used in the first to fourth 
embodiments, a cold mirror may be used on the condition that 
:& 10 the location of the image pickup unit and the location of the 

^3 guide lights are switched. 

%Q 

H Although a handheld type iris identifying apparatus has 

fU 

*P been illustrated as one example in the foregoing description 

CO ■ 

CH of the first to fourth embodiments, the invention can be 
Q15 adapted to a fixed type iris identifying apparatus as. well. 

iy 

f ^ 

?*% 



